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LIGHTNING PROTECTION MEANS FOR A WIND TURBINE 
BACKGROUND OF THE INVENTION 

5 The present invention relates to a wind turbine with lightning protection means, said 
means comprising means for conducting an electrical current induced by a lightning, said 
means capable of conducting the electrical current from blades of the wind turbine and to 
the nacelle of the wind turbine 

10 Different kinds of means are known for protecting electrically fragile parts of wmd turbines 
from lightning One kind of means is intended for avoiding the electrical current from a 
lightning stnking the blades of the wind turbine from entering the generator and other 
electrical and electronic components situated in the top of the wind turbme This is done by 
conducting the electrical current from the blades to the tower of the wind turbine and to 

15 the ground 

WO 01/86144 descnbes a wind turbine with such a lightning protection system The 
lightning protection system comprises a rod mounted to the blades of the wind turbine 
The stick is mounted at the base of the blades The rod is intended as lightning conducting 

20 means conducting the lightning from the base of the blades to a conducting ring mounted 
co-axially around the main shaft, outside the housing of the nacelle From this conducting 
nng the electrical current is conducted through the machine carrying elements provided in 
the nacelle and further on to the tower along a slip means provided at the yawing gear 
Thereby, the conducting of the electrical current is Independent of the actual rotary 

25 posibon of the machine carrying elements in the nacelle compared to the tower 

The apparatus described in the above WO-publication is said to be capable of ensuring that 
no electrical current from the lightning damages the electrical and electronic components 
However, the invention is not so described as to enable the person skilled in the art to 

30 obtain this object Also, the means by which the lightning protection is provided has 

disadvantages Firstly, providing a separate conducting nng outside and around the enbre 
nacelle demands a very large nng and when mounted, though very difficult, inflicting the 
aerodynamic properties of the wind turbine nacelle Also, how the large conducbng nng is 
suspended in relation to the machine carrying elements of the nacelle is not described 

35 Accordingly, the mounting of the conducting ring, which, as mentioned, is one of the major 
disadvantages of the apparatus, Is not mentooned Therefore, the person skilled in the art 
will not only be posed to the disadvantages apparent from the description, i e the large 
conducting nng, but will also have to apply a very inventive skill in order to overcome the 
problem of how to mount the large conducting nng 
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it is the object of the present Invention to provide a lightning protection means for a wind 
turbine, said means providing for the necessary protection of the electrical and electronic 
components of the wind turbine, and being easy to install, both in the sense of the 
craftsman-like skills necessary, and also in sense of the components used, seeing that the 
lightning protection means is to be Installed and serviced in the nacelle of the wind turbine, 
high above ground level or sea level 



SUMMARY OF THE INVENTION 
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This object is obtained by a wind turbine lightning protecbon means, said means 
comprising electrical conductors passing from the base of the blades, through the hub and 
to the basis of the nacelle of the wind turbine by leading the electric conductors past the 
flange of the main shaft for mounbng the hub to the shaft, and said electrical conductors 
15 being passed through the mounting flange electrically insulated from the mounting flange 

By leading the electrical current along the electrical conductor through the hub, all of the 
lightning protection system will be kept within the boundaries of the hub, thus neither 
necessitating specially adapted means for suspending the lightning protection means to 
20 the hub or the nacelle, nor obstrucbng or impeding the aerodynamic properties of the wind 
turbine However, passing the electrical conductors through the hub incur problems when 
having to pass the electrical conductors from the hub to the tower This Is accomplished by 
passing the electrical conductors either past the circumference of the mounting flange of 
the hub or by passing the electrical conductors through holes m the mounting flange 

25 

Passing the electrical current from the mounting flange to the nacelle may take place in 
any suitable manner However, due to the fact that the mounting flange Is rotating along 
with the mam shaft and the hub, when the wind turbine is functioning, the present 
invention, In a preferred embodiment, makes use of special provisions for passing the 
30 electrical current from the mounting flange to a stationary part of the wind turbine 

In a first embodiment, the electrically conducbng member comprises an annular member 
provided around the mam shaft of the wind turbine, and said annular member being 
eleCtnCaUy malBM frDm tte m °unt«*9 flange and from the main shaft, and where the 
35 annular member is attached to the mounting flange, thus rotating with the mounting 

flange, the main shaft and the hub, when the wind turbine are functioning, and where slip 
means are provided at a stabonary part of the wind turbine compared to the hub mounting 
flange when rotating, said slip means conducting the electrical current from the annular 
member to the stationary part 
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In a second embodiment, the electrically conducting member comprises an annular 
member provided around the main shaft of the wind turbine, and said annular member 
being electncally insulated from the mounting flange and from the main shaft, and where 
S the annular member is attached to a stationary part of the wind turbine compared to the 
mounting flange when rotating, thus not rotating with the mounting flange and the main 
shaft, when the wind turbine are functioning, and where slip means are provided at the 
mounting flange, said slip means conducting the electrical current from the mounting 
flange to the annular member 

10 

In principle, there is no difference in the individual parts and the function of the first 
embodiment and the second embodiment for passing the electrical current from the 
mounting flange to the tower via a stationary part of the wind turbine The only difference 
is, whether the annular member is attached to the mounting flange and thus rotates along 
15 with the Range, when the wind turbine is functioning, with the contact pins being 

stationary, or whether the annular member in stead is mounted to the stationary part and 
thus the contact pins being attached to and rotating along with the mounting flange, when 
the wind turbine is functioning 

20 The contact between the contact pins and the annular member may also be accomplished 
in different ways One embodiment according to the invention makes use of metal brushes 
constituting the tip of the contact pins A second embodiment makes use of carbon 
brushes constituting the tip of the contact pins, such as frequently used in electrical 
generators and electrical motors A third and preferred embodiment makes use of a small 

25 gap between a pointed tip of the contact pins and the annular member, thus creating a 
small spark, when the current is led from the mounting flange to the stationary part. 

An overall object of the different possible embodiments according to the invention for 
conducting the electrical current from the blades to the nacelle Is to avoid electrical current 
30 being passed through sensitive parts and components m the nacelle Thus, it is important 
to assure that parts such as bearings and components such as the generator will not be 
affected by the electrical current induced by the lightning and being passed to the nacelle 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 

The Invention will now be described with reference to the accompanying drawings, where 

fig l is a perspective view of an embodiment of the lightning protection means according 
to the invention, also with other parts the wind turbine shown, 
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fig 2 is a perspective View of the embodiment viewed from the side and showing the 
pathway for the current when passing from the hub to the tower f and 
fig 3 is a perspective view of the embodiment viewed from the behind, also showing the 
pathway for the current when passing from the hub to the tower 



DETAILED DESCRIPTION OF THE INVENTION 

Fig 1 is a view showing parts of a wind turbine with lightning protection means being 
10 installed Hie parts of the wind turbine are a nacelle 1 being in connection with a tower 
(not shown) of the wind turbine, a main shaft 2, a front bearing 3 for the main shaft, and a 
mounting flange 4 constituting a part of the main shaft, and for mounting a hub (not 
shown) to the front end of the main shaft The bearing 3 is secured to the nacelle 1 

IS The lightning protection means comprises electrical conductors 5 intended for passing 
inside the shelf of the hub, insulating sleeves 6 intended for passing the electrical 
conductors through specially adapted holes 7 (see fig 2) In the mounting flange and an 
annular member 8 (see fig 2) being attached to the mounting flange by means of 
bushings 9 (sea fig 2) and intended ror rotating with the mounting flange when the wind 

20 turbine Is functioning 

Thus, the electncal conductors lead from the base of the blades (not shown) of the wind 
turbine, into the hub (not shown) Into the specially provided holes 7 in the mounting 
flange and to the annular member 8 attached to the opposite side of the mounting flange, 
25 namely the rear side of the mounting flange, compared to the front side of the mounting 
flange, onto which front side the hub Is mounted by means of the mounting holes shown 
provided in the outer vicinity of the circumference of the mounting flange 

In an alternative embodiment, the electncal conductors do not pass through holes in the 
30 mounting flange, but pass the circumference of the mounting flange so that specially 
provided holes need not be provided in the mounting flange 

Fig 2 and fig. 3 are dose-up views seen substantially from the side and seen from the 
rear, respectively, of how the lightning protection means is placed in relation to each other 
35 and in relation to the parts of the wind turbine As mentioned above, the electncal 

conductors 5 pass from the hub (not shown) through the specially provided holes 7 in the 
mounting flange 4 As mentioned, electncafjy Insulating sleeves (see fig 1) are provided in 
the holes 7 for electncally insulating the electncal conductors 5 from the mounting flange 
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4 However, if the electrical conductors themselves are provided with insulation thick 
enough, the electrically insulating sleeves may be omitted 

In the embodiment shown, three electrical conductors are shown, one from each blade of a 
5 conventional wind turbine, and three corresponding holes are provided in the mounting 
flange However, wind turbines having another number of blades may be provided with 
another number than three electrical conductors and corresponding holes However, wind 
turbines having three blades may nevertheless have all three blades connected to one and 
the same conductor passing though only one hole In the mounting flange 

10 

When the electrical conductors 5 have passed the mounting flange 4 through the holes 7, 
the electrical conductors are passed to the annular member 8 The annular member is 
electrically insulated from the mounting flange by being attached to the mounting flange 
using electrically insulating bushings 9 establishing a certain axial distance between the 
15 mounting flange and the annular member Opposing the annular member, a number of 
contact pins 10 are provided 

The contact pins 10 are mounted in a ring 11 being electrically in contact with the basis of 
the tower, i e the ground of the sea, either along the tower itself or along wires leading 

20 through the tower to the basis The electrical contact may be provided through the bearing 
3 for the main shaft 2, or it may be provided separate from the bearing The number of 
contact pins Is arbitrary The contact pins have a pointed tip, and a small gap (not shown) 
is provided between the pointed tip of the contact pins and the annular member The size 
of the gab depends on the number of contact pins and depends on the size of electncal 

25 current, which Is expected during lightning, or which Is Intended for being conducted from 
the blades of the wind turbine and to the ground or sea Preferably the size of the gab is 
between 1 mm and 10 mm, more preferably between l mm and 5 mm 

In alternative embodiments, the current Is passed from the annular member to the contact 
30 pins by means of metal brushes or carbon brushes constituting the tips of the contact pins 
in stead of the pointed tip and abutting the annular member, thus passing the electncal 
current form the annular member to the contact pins without creating a spark 

Dunng lightning, the blades of the wind turbine may be struck by a lightning The blades 
35 are provided with electncal conductors of commonly known type running along the lengths 
of the blades The electncal conductors of the blades run to the base of the blades and the 
electncal current Is passed to the electrical conductors constituting part of the present 
invention The electncal current is then passed along the electrical conductors of the 
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invention from the base of the blade inside the hub, through the mounting flange and to 
the annular member 

When the electrical current reaches the annular member, the electrical currents pass on to 
5 the bps of the contact pins by traversing the small gab as a spark running from the 

annular member to the tip of one or more contact pins From the contact pins the electrical 
current is passed to the ground either through the bearing and perhaps through the metal 
of the tower, or through specially adapted means (not shown) for leading the current from 
the contact pins to the ground, perhaps along wires suspended in the tower 

10 

In an alternative embodiment, in stead of the annular member being attached to the 
mounting flange and the contact pins being secured to the stationary part, the contact pins 
may be attached to the mounting plate and the annular member secured to the stationary 
part Thus, in stead of the annular member rotating with the mounting flange, the contact 
IS pins will be rotating wtth the mounting flange However, the function of the contact pins 
and the annular member will be exactly the same, also if the contact pins are provided 
with metal brushes or carbon brushes at the tips in stead of being pointed for creating a 
spark gap 



APPUCATTON/32267DK01/STM/AK/19-06-O2 



9 





V 



19/08 '02 13 25 FAX 



©010 



7 



CLAIMS 



1, A wind turbine lightning protection means, said means comprising means for conducting 
an electrical current induced by a lightning, said means capable of conducting the electrical 
5 current from blades of the wind turbine and to the basis of the wind turbine, and said 
means comprising electnca) conductors passing from the base of the blades, through the 
hub and to the nacelle of the wind turbine by leading the electric conductors past the 
flange of the main shaft for mounting the hub to the shaft, and said electrical conductors 
being passed through the mounting flange electrically insulated from the mounting flange 

10 

2 A wind turbine lightning protection means according to dalm 1, where the electrically 
Insulated leading of the electrical conductors past the mounting flange are provided by 
passing the electrical conductors past the Circumference of the mounting flange and by 
providing Insulation between the electrical conductors and the circumference of the 

15 mounting flange 

3 A wind turbine lightning protection means according to claim 1, where the electrically 
insulated leading of the electrical conductors past the mounting flange are provided by 
passing the electnca) conductors through holes in the mounting flange and by providing 

20 insulation between the electrical conductors and the holes in the mounting flange 

4 A wind turbine lightning protection means according to any of the preceding claims, 
where the electrically conducting member comprises an annular member provided around 
the main shaft of the wind turbine, and said annular member being electrically insulated 

25 from the mounting flange and from the main shaft 

5 A wind turbine lightning protection means according to claim 4, where the annular 
member is attached to the mounting flange, thus rotating with the mounting flange, the 
main shaft and the hub, when the wind turbine are functioning, and where slip means are 

30 provided at a stationary part of the wind turbine compared to the hub mounting flange 
when rotating, said slip means conducting the electnca! current from the annular member 
to the stationary part 

6 A wind turbine lightning protection means according to claim 4, where the annular 
35 member is attached to a stationary part of the wind turbine compared to the mounting 

flange when rotating, thus not rotating with the mounting flange and me main shaft, when 
the wind turbine are functioning, and where slip means are provided at the mounting 
flange, said slip means conducting the electrical current from the mounting flange to the 
annular member 
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7 A wind turbine lightning protection means according to claim 5 or claim 6, where the slip 
means are a number of metal brushes abutting the annular member and sliding along the 
annular member, when the hub is rotating during functioning of the wind turbine 

5 

8 A wind turbine lightning protection means according to claim 5 or claim 6, where the slip 
means are a number of carbon brushes abutting the annular member and sliding along the 
member, when the hub is rotating during functioning of the wind turbine 

10 9. A wind turbine lightning protection means according to claim 5 or daim 6, where the slip 
means ere a number of gaps between the annular member and a tip of a number of 
contact pins, said gaps constituting spark gaps for the electrical current to pass between 
the annular member and the bp of the contact pins 
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